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background:  The amount of coronary artery calcium (CAC) predicts cardiovascular events and correlates with plaque burden. However, 
CAC may represent advanced stage of atherosclerosis and is not directly related to high-risk plaque. We determined the association of 
stenosis, high-risk plaque and segmental CAC score with culprit lesions of ACS.
methods:  We studied 501 patients with acute chest pain from the coronary CT angiography (CCTA) arm of the ROMICAT II trial. CCTA 
was assessed for the presence of ≥50% stenosis and high-risk plaque (positive remodeling, low HU plaque, napkin-ring sign, spotty 
calcium) in all 17 coronary segments. Total and segmental CAC Agatston score was measured on non-contrast CT scans. Culprit lesions 
were determined in subjects with ACS by the review of available records.
Results:  Subjects with ACS (n=37) had higher prevalence of ≥50% stenosis (78% vs. 7%, p<0.001) and high-risk plaque (95% vs. 59%, 
p<0.001), and higher total CAC score [median 229, 25th-75th percentile 75-517 vs. 27, 25th-75th percentile 0-99]. High-risk plaques were 
more frequent in segments with lower segmental CAC score (prevalence of segments with and without high-risk plaque: 45% vs. 21%, 
30% vs. 37% and 35% vs. 42% in the 1st, 2nd and 3rd tertile of segmental CAC score, respectively; p<0.001). In subjects with ACS, culprit 
(n=41) vs. non-culprit (n=200) plaques had higher prevalence of ≥50% stenosis (81% vs. 11%, p<0.001) and high-risk plaque (76% vs. 
51%, p=0.005), but not higher segmental CAC score (median 22, 25th-75th percentile 4-71 vs. 14, 25th-75th percentile 0-51; p=0.37). In 
multivariable multilevel mixed-effects logistic regression, ≥50% stenosis (OR 40.2, 95%CI 15.6-103.9, p<0.001) and high-risk plaque (OR 
3.4, 95%CI 1.3-9.1, p=0.02), but not segmental CAC score (OR 1.0, 95%CI 1.0-1.0, p=0.47) were associated with culprit lesions of ACS.
conclusion:  Total amount of CAC is associated with ACS. However, culprit lesions of ACS are characterized by ≥50% stenosis and high-
risk plaque, but not by higher segmental CAC. These findings suggest that local advanced calcification may represent more stable stage of 
atherosclerosis, while the culprit lesions are characterized by smaller amounts of CAC.
